Identification of genes encoding putative nucleoporins and transport factors in the fission yeast Schizosaccharomyces pombe: a deletion analysis.
In a systematic approach to study genes that are related to nucleocytoplasmic trafficking in the fission yeast Schizosaccharomyces pombe, the open reading frames (ORFs) of 26 putative nucleoporins and transport factors were deleted. Here we report the initial characterization of these deletion mutants. Of the 26 putative genes deleted, 14 were found to be essential for viability. Null mutations of essential genes resulted in failure to either complete one round or to sustain cell division. Four of the 14 essential genes, SPBC582.11c, SPBC17G9.04c, SPBC3B9.16c and SPCC162.08c, encode putative nucleoporins and a myosin-like protein with homologues NUP84, NUP85, NUP120 and MLP1, respectively, that are not required for viability in Saccharomyces cerevisiae, suggesting that their gene products perform critical functions in Sz. pombe. On the basis of combined drug sensitivity assays and genetic analysis we have identified five non-essential null mutants that were hypersensitive to the microtubule depolymerizing drug thiabendazole (TBZ) and exhibited a cut phenotype upon TBZ treatment, suggesting possible involvement in microtubule function. Three of the corresponding ORFs, SPCC18B5.07c, nup40 and SPAC1805.04, encode putative nucleoporins with low similarity to the S. cerevisiae nucleoporins NUP2p, NUP53p and NUP133p, respectively. Further genetic analysis revealed that one of the nucleoporin genes, nup40, and another gene, SPCC1322.06, encoding a putative importin-beta/Cse1p superfamily protein may have a spindle checkpoint function.